Abstract. This paper presents an approach that enables the staging of choreographies for education and training purposes in multiple virtual world platforms. Choreography is the description of a set of actions that must or may be executed by a group of participants, including the goals to be achieved and any restrictions that may exist. For capturing and representing multi-actor multidomain choreographies an approach based on ontologies with distinct levels of abstraction is adopted. Further, this paper proposes a modelling driven approach and a set of processes that, through mappings between ontologies, enable the automatic construction of a platform-specific choreography from a platformindependent one, thus reducing the time and effort of the choreography development. For this, the MDA paradigm was adopted and adapted in a way where models can reflect two dimensions of independence: platform independence and application domain independence. We also point the guidelines for staging the choreography in a virtual world platform.
Introduction
Virtual worlds have achieved significant levels of interest for supporting teaching and learning activities [1], [2] since they provide educators with tools for creation of immersive environments where multiple characters together can develop skills in a simulated context sharing a common virtual space [3] , [4] . Choreographies of virtual actors are a specific type of content that represent the set of actions that can be performed simultaneously by human-users and virtual computer-controlled actors thus enabling human trainees/students to play roles as part of teams or within a simulated social context. In this sense, a choreography is the description of a set of actions that must or may be executed by a group of participants, including the goals to be achieved and any restrictions that may exist.
Designing a choreography is a resource-intensive effort so, it is important that the result will not stay tied to a specific virtual world platform (VWP) but available to be applied on any VWP. However, as virtual platforms are very heterogeneous in terms of (e.g.) functionalities, data models, execution engines and programming/scripting languages or APIs, deploying a platform-based choreography into another VWP is difficult and time-consuming [5]- [8] .
In this paper we present an approach that provides a contribution that facilitates the development, sharing and generation of choreographies aimed to be staged in different virtual platforms. For this, we suggest an approach where the conceptual representation model of the choreography is captured in the form of ontologies, and its adaptation to a particular virtual world follows a set of model transformation processes, similar to that suggested by the Model Driven Architecture (MDA) paradigm [9] . The proposed ontology-based definition of choreographies can capture not only the physical aspects as objects but more complex content such as procedures, consisting of sets of actions and conditions in which the actors can perform them.
Thus, this paper presents an approach that deals with the representation of platform-independent multi-user choreographies, and their deployment to different VWPs using a set of transformation processes based on ontologies and alignments. The rest of the paper comprehends six more sections. In section 2 the work related with our ideas is described. In section 3 we present the background knowledge necessary to understand better the transformation process. In Section 4 is described how to transform a choreography to a specific VWP and the corresponding algorithm is presented. Further, a validation of the choreography's feasibility is proposed. In section 5 aspects related to the execution of the choreography are described. Section 6 describes the developed experiments. Finally, Section 7 summarizes our ideas and suggests future directions.
Related Work
In the literature there is relevant work addressing the description of plans to represent training procedures to be staged by a single actor or by several elements, and how actions are distributed among them. However, most approaches design a choreography to be staged on a particular VWP. This creates strong dependencies with this VWP, making it difficult or even impossible to apply to other virtual worlds. Thus, related work can be categorized according to three dimensions: modeling independence, VWP independence and number and type of the actors. Some approaches use separate models to represent the specification of procedures and scene [7] , [10], [11] . They address team training scenarios but they are strongly dependent on the characteristics of the VWP. Some other approaches attempt to bridge the gap between the representation of procedures and its execution in distinct VWP. However, such approaches are only focused on a single user not allowing the representation of teamwork [12]-[14] .
The representation of a choreography is very similar to what the W3C working group calls a task model (e.g. EOFM, AMBOSS, CTT, GOMS) [15] . These
